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1Introduction
Much theorizing has been done in which the behavior of
animals and humans in extra-laboratory situations has been in-
terpreted as involving approach-avoidance conflict (Dollard &
Miller, 1950; Miller, 1948). Experiments concerned with deter-
mining principles of approach-avoidance conflict in animals,
however, have almost always been with straight riuiways in which
animals cannot move laterally so that only forward and backward
oscillations are possible. Because of this limitation, princi-
ples based on results of such experiments ceinnot necessarily be
extended without modification to less confined extra-laboratory
situations. One purpose of the present study, therefore, was
to compare approach behavior under three degrees of confinement.
Another and the principal purpose was to compare approach-
avoidance behavior subsequent to approach training under each
of the three degrees of confinement as functions of number of
approach trials, number of shock trials and similarity of cues.
Hull and others have proposed that approach and particu-
larly approach-avoidance behavior may depend on degree of con-
finement. Findings with the straight runway suggest that num-
ber of approach trials, number of shock trials, and similarity
of cues may be relevant variables (Miller, 1959)*
Degree of confinement . Hull (1938, 1952) postulated that
approach-avoidance behavior in free space would differ from
such behavior in the straight runway. Under both conditions,
animals should approach the goal until approach and avoidance
2tendencies become equal. In free space, however, Instead of
the forward and backward oscillations observed in the straight
runway, Hull predicted movement laterally around the goal at a
relatively constant distance.
In several previous experiments (Berkun, 1957; Elder,
Noblin & Mahar, 196I; Murray & Berkun, 1955) degree of confine-
ment was reduced by cutting windows in the walls separating
parallel runways. Thus, a rat could escape approach-avoidance
conflict momentarily by entering an alley dissimilar in reflec-
tance or distance. The results indicated that strength of con-
flict was a function of degree of similarity between the train-
ing alley and the dissimilar alley.
Other variables
. Among the variables of demonstrated in-
fluence on approach-avoidance behavior in the straight imnway
are number of approach trials, number of shock trials, and
similarity between stimuli of training and test situations.
Kaufman and Miller (19^9) showed that extent of approach to the
goal was a direct function of number of approach trials and an
inverse function of number of shock trials. Both variables
might be expected to influence approach-avoidance behavior
under lesser degrees of confinement.
On the basis of findings (Berkun, 1957; Miller & Kraeling,
1952; Murray & Berkun, 1955) of an inverse relationship between
extent of approach and similarity between the straight runway
in which Ss were trained and in which Ss were tested, this var-
iable was also expected to influence approach-avoidance behavior
subsequent to training under different degrees of confinement.
3Method
^
Design and subjects
.
A runway, quadrant, or open field
during training defined three decreasing levels of confinement
during training to approach. Such training was for k or 40
trials. One of two levels of similarity was a white situation
for training and testing. The other level was a white situa-
tion for training and a situation for testing in which the dif-
ferent quadrants of the apparatus varied in the degree of re-
flectance from their previous values. These relationships be-
tween training and testing are referred to as homogeneous and
heterogeneous, respectively. Effects of member of shocks were
determined by administering three shock trials. Table 1 sum-
marizes the experimental design.
The subjects were 144 female albino rats of the Sprague-
Dawley strain approximately 90 to 180 days old at the start of
the experiment. They were assigned at random to the twelve
groups shown in Table 1. Because of the number of animals and
the experimental labor involved, the study was run first with
half of the animals in each group and replicated with the re-
maining animals.
Apparatus
.
The open field, as shown in Figure 1, con-
sisted of a circular area in whose center food was available
and shock could be administered. A retaining wall defined the
perimeter of free space and prevented Ss from leaving the field.
Degree of confinement could be increased by restricting Ss to
one quadrant or to a straight runway. The runway was inserted
4Table 1
Summary of Experimental Design Except for
Three Shock Trials for All Ss
Degree of
Confinement
Number of
Similarity between Cues during
Training and Testing
Trials Same or
Homogeneous
Different or
Heterogeneous
Runway 4
a
12 12
40 12 12
Quadrant 4 12 12
40 12 12
Open field 4 12 12
40 12 12
a. Number of Ss in each combination.
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Figure 1 Schematic drawing of the experimental apparatus
6in the circular field in the manner depicted.
Two such structures were constructed. The interior of one
was uniformly flat white. The interior of the second had one
quadrant which was painted flat white and an opposite quadrant
painted flat black; the two remaining quadrants were painted a
flat gray intermediate between black and white. The intermedi-
ate gray matched the Number 5 gray of the Munsell samples
(1929). Removable walls separated the quadrants and were 5/8
in. thick with a 1/8 in. space in the middle for insertion of
guillotine doors. Five doorways, 2 1/2 in. x 2 1/2 in., were
cut into each wall 4 1/2 in. apart, were located at the center
of each circle and could be closed simultaneously by lowering a
guillotine door. The walls were painted to match the quadrants
they separated.
The base of each structure was plywood, 48 in. square.
Attached to the base to form a circle 48 in. in diameter was a
perimeter wall of galvanized sheet steel 8 in. high. Circular
food cups, 3 in. in diameter, 1/4 in. high, and 1/2 in. above
the floor were placed at the center of the structure. These
were mounted either upon a 3/8 in. threaded section of electri-
cal conduit perpendicular to the floor of the structure or in
slots in the separating walls. The electrical conduit was 12
in. high and supported a 25 watt bulb.
Covering the floor of the center to a diameter of 12 in.
was a copper wire screen. The screen and cup formed a circuit
which was closed when Ss touched the cup while standing on the
screen.
7The starting box was on the base outside the perimeter.
This box was 6 in. long, 3 in. wide, and 3 in. high. A guillo-
tine starting gate when raised, opened a doorway in the wall
2 1/2 in. X 2 1/2 in.
The floor of the structure was divided into five concen-
tric circles 4 1/2 in. wide by lines drawn on the base. These
were numbered from the outside in with the first circle desig-
nated "1" and the food cup designated "6." The four quadrants
were defined by lines when the stmcture was used as an open
field and by dividing walls when used as a quadrant situation.
The quadrants were numbered 1 through 4.
The straight runway was 5 in. wide, 4 in. high and ex-
tended 18 in. inward from the outside perimeter wall to a line
defining the fifth concentric circle. A circular goal box of
8 in. galvanized sheet steel corresponded to the fifth circle.
The runway was covered by a lid of hardware cloth.
Covering each structure entirely was a cheesecloth tent.
Since the illumination was from within the apparatus E could
observe Ss without being seen.
During acquisition, responses were recorded to the hun-
dredth of a second by a Standard Electric Timer, During con-
flict trials, responses were recorded on an Esterline-Angus 20
Channel Operation Recorder utilizing seven of the 20 channels.
The pen for each channel was actuated by a Speedex Telegraph
Key.
Habituation . The rats were acquired when they were ap-
proximately 75 to 165 days old. For the next 15 days they were
8gentled and adapted to a 23-hr. schedule of food deprivation
followed by 1 hr. access to Purina Lab Chow Checkers. Water
was always available.
Approach training
.
Each of the approach-training trials
involved placing the rat in the starting box, replacing the lid
securely, and waiting until the rat oriented toward the door.
The door was then raised, starting a timer which continued
until the animal passed through the doorway. The door was then
lowered. Lowering the door started a second timer which con-
tinued until the food cup was touched. The animal ate a 45 mg.
Noyes food pellet available in the cup. When the food pellet
was eaten S was removed from the apparatus. The reciprocals of
times on the first and second timers were starting and running
speeds, respectively.
Half of the Ss had five trials per day for eight days for
a total of 40 trials. The daily trials were massed with Ss
being moved to the starting box immediately after consuming the
pellet. The other half of the Ss had one approach-training
trial each second day for a total of four trials. Ss were only
in the apparatus or parts of the apparatus painted flat white.
Avoidance training
.
The conditions for avoidance training
were the same as those for approach training except that the
food cup and the screen were charged with .25 ma. of electrici-
ty. There were three avoidance-training trials, each trial
having a time limit of 2 rain, for starting and 2 min. for run-
ning. If Ss failed to start within the specified time they
were pushed from the starting box. If they then failed to
9approach to the food cup within 2 min. they were gently picked
up and carried to the food cup where they were placed in such
a position that they would receive the shock,
trials
. After each avoidance trial each S had a
conflict trial either in a homogeneous white structure or in
the heterogeneous structure with white, gray and black quad-
rants. They were allowed to move about for 90 sec. Time spent
in various parts of the structure was recorded. On all test
trials, food was available and no shock was administered,
Response measures. Acquisition of approach was measured
by starting speed and running speed. Starting speed is the
reciprocal of the time elapsing between the raising of the
starting gate and Ss leaving the starting box. Running speed
is the reciprocal of the time elapsing between Ss leaving the
starting box and their reaching the food cup.
Conflict was measured in eight ways. The first measure
was the deviation from a path predicted on the basis of Hull's
theory (1938» 1952). The deviation score is the number of
deviations multiplied by the distance of deviations from the
hypothesized path beginning at the starting point and going
toward the food cup until a point of equilibrium is reached and
thereafter circling the food cup but remaining in the same con-
centric circle. Equilibrium was defined as that point where
the animal deviates from the direct path far enough to enter an
adjoining quadrant. The second measure was depth of penetra-
tion defined as the innermost circle reached during the 90 sec.
test trial. The remaining measures were the number of
quadrants entered, the circle in which the most time
was spent
in Quadrant 1, in Quadrant 2, in Quadrant 3, in Quadrant 4,
and
the quadraint in which the most time was spent.
11
Results
Approach Training
Means and standard deviations for starting speeds and rim-
ning speeds are presented in Table 2; Table 3 presents the
analyses of variance on these measures. As shovm in Figure 2,
the upward trend for starting speeds leveled off at about 35
trials but running speeds were still increasing at the end of
40 trials. The Fs for these starting eind running speeds were
significant at less than .001.
Confinement failed to reach significance on either measure.
The confinement by trials interaction for starting speed did
reach significance at less than the .05 level. However, the
rank-orders of the means for the three degrees of confinement
for each block of five trials failed to show a consistent rela-
tionship between degree of confinement and starting speed.
Conflict Trials
Depth of penetration is the measure which most closely re-
sembles the measures employed in previous experiments on con-
flict in the runway. The relationships shown by all eight
measures were consistent. Accordingly, detailed analyses are
presented here only for depth of penetration. Table 4 presents
the means and standard deviations and Table 5 the analyses of
variance. The means and standard deviations, and the analyses
of variance for the other measures are reproduced in Appendices
D aind E respectively.
Effects of number of approach-training trials, degree of
Table
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Table 3
Analyses of Variance on Starting and Eimning
Speeds during Approach Training
Source
Starting Speed Running Speed
MS P MS P
Confinement (Co) 2 .36 .62 .10 .37
Error 69 .58 .27
Trials (T) 7 5.35 56.92** 7.45 120.89**
Co X T 14 .17 1.85* .09 1.47
Error 483 .09 .06
* £ <.05
** £ <.001
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training.
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Table 5
Analysis of Variance on Extent of
Penetration during Conflict Trials
Source MS F
Reinforcement (R) 1 201.44 43.84***
Confinement (Co) 2 84.17 18.3i«**
Cues (Cu) 1 138.94 30.23***
R X Co 2 2.39 .52
R X Cu 1 72.52 15.78***
Co X Cu 2 24.45 5.32**
R X Co X Cu 2 .36 .07
Error 132 4.59
Shocks (S) 2 27.12 18.52***
R X S 2 1.12 .76
Co X S 4 2.67 1.82
Cu X S 2 12.75 8.70***
R X Co X S 4 2.65 1.81
R X Cu X S 2 1.02 .69
Co X Cu X S 4 4.06 2.77*
R X Co X Cu X S 4 4.12 2.81*
Error 264 1.46
* £ <.05
** 2 <.005
*** £ <.001
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confinement, similarity of cues, and shock are considered be-
fore interactions involving two or more of the variables.
Approach trials . confinement . similarity of cues , and
shock . Animals penetrated farther toward the food cup after
having received 40 approach trials them after only four. The
difference was significant beyond .001.
As shown in Figure 3» penetration was greatest when ap-
proach training was in the quadraint. The F for confinement was
significant at less than .001. The difference between penetra-
tion with the runway and penetration with the open field was
tested by means of a Duncan Range Test (1955) and failed to
reach significance. Using the same test, the difference be-
tween penetration with the open field and penetration with the
quadrant was significant at .001. The difference between the
runway and the quadrant was also significant <.001).
The animals penetrated farther in the less similar or
heterogeneous apparatus than in the homogeneous apparatus. The
F for this difference was significant at less than .001. As
shown in Figure 4 penetration decreased with a greater number
of shocks (2 <.001).
Interactions . Significant interactions were obtained for
shock and similarity of cues (2 <.001), reinforcement and simi-
larity (2 <.001), and degree of confinement and similarity
(2 <. 005 ). Figure 5 shows the pattern of relationships among
means of the interaction of number of shock trials and similar-
ity. Shock had a more pronounced inhibitory effect on animals
in the homogeneous situation than on animals in the
18
Figure 3. Mean extent of penetration for
three degrees of confinement.
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Figure 4. Mean extent of penetration for
three levels of shock.
Figure 5. Mean extent of penetration for
three levels of shock with homogeneous and
heterogeneous cues.
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heterogeneous situation.
The pattern of means of the interactions of reinforcement
and similarity showed a larger difference between depths of
penetration following four or 40 approach-training trials with
the heterogeneous than with the homogeneous cues (Figure 6).
Whether approach training had been in the runway, quad-
rant, or open field situations, penetration was farther with
heterogeneous than with homogeneous cues. The successively
larger differences obtained when training had been in the quad-
rant, open field, and rnmway situations were sufficient to pro-
duce the interaction of confinement and similarity illustrated
in Figure 7.
21
Figure 6. Mean extent of penetration for 4 and 40
reinforced trials with homogeneous and heterogeneous cues.
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Figure 7. Mean extent of penetration for three degrees
of confinement with homogeneous and heterogeneous cues.
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Discussion
The principal findings were: (a) confinement has no con-
sistent and simple effect upon acquisition; (b) animals in
approach-avoidance conflict approach nearer the goal in a situ-
ation dissimilar to the training conditions than in one simi-
lar; (c) animals undergoing many approach-training trials ap-
proach nearer the goal in conflict than animals experiencing
few approach-training trials; (d) approach to the goal de-
creases as a function of number of shocks, and (e) shock has a
greater inhibiting and approach training a greater facilitating
effect upon cues similar to the training condition than cues
dissimilar. The significance of findings for approach training
is treated before considering implications of findings for con-
flict. Finally the congruence between these findings and
Hull's prediction is examined.
Approach Training
Starting speeds and running speeds in the runway increased
monotonically. While the curve for running speeds could be de-
scribed as negatively accelerated, that for starting speeds
showed initial positive acceleration and some terminal negative
acceleration. These same characteristics obtained with running
speeds and starting speeds for the runway, quadrant, and open
field separately. Differences in the form of curves for run-
ning and starting speeds have previously been observed and a
variety of forms are common (Knarr & Collier, 1962).
The finding that there were no systematic differences in
24
starting or running speeds among three degrees of confinement
was unexpected in that occurrence of competing responses was
presumed to be related inversely to degree of confinement.
This finding seems inconsistent with the implications of Lewis
and Cotton's (I960) finding that rats trained in wide (4 1/2
in. ) runways ran slower initially but faster at the end of
acquisition than did rats trained in narrow (1 1/2 in.) runways.
Extending these results to even less confinement, the expecta-
tion would be an even more pronounced interaction between con-
finement and trials of the same form of reversal of superiority.
The interaction of confinement aind trials, while significant,
did not seem to reflect any systematic pattern. Assuming the
reliability of the present results, they siiggest that, beyond a
certain point, confinement has a negligible effect on running
speed. Lewis and Cotton did not report starting speeds.
A possible reason for the lack of differences due to con-
finement is that, contrary to expectations, occurrence of com-
peting responses is not related strongly to degree of confine-
ment. Here a suggestion by Knarr and Collier may have explana-
tory significance. They suggest that two types of chaining of
responses occur, one genetically determined in which the re-
sponse is determined by the stimuli produced by the preceding
response. This type can be brought under control of external
stimuli but the chain itself remains primarily sensitive to
internal stimuli. The second type of response is one that
occurs in response to external stimuli not produced by a previ-
ous response. Running is considered an internally chained
25
response. Assuming this, a dominant cue, e.g.
,
a light, pres-
ent in all degrees of confinement could initiate the original
response in the running chain and the other component parts of
running would follow with little or no influence from external
stimuli. No difference in starting speed due to degree of con-
finement may reflect the fact that the starting box used for
each of the three groups was identical and that starting speed
is presumed to be an externally chained response.
Conflict Trials
Approach trials . confinement . similarity of cues
.
and
shock . In agreement with Kaufman and Miller's (1949) findings,
penetration toward the food cup increased as a function of the
number of approach-training trials. Also in agreement with
Kaufman and Miller's findings, the present study extends the
observation that rimning speed decreases as a function of shock,
Kaufman and Miller did not separate effects of number and in-
tensity of shocks. In the present study, intensity of shock was
held constant and the number of shocks was varied. Penetration
was a decreasing function of number of shocks.
Penetration decreased in the order of open field, runway,
and quadrant. Since the animals were trained in their respec-
tive levels of confinement but the conflict trials were all
performed with the dividing walls in place and the guillotine
doors raised, the test situation was much more similar to the
training situation for the quadrant condition than for either
of the others. Assuming greater steepness both of original and
generalized avoidance gradients than of approach gradients, the
26
expectation is a shift of the point of conflict closer to the
food cup for both the open field and runway conditions. Depth
of penetration, therefore, should be greater which was con-
firmed. Although the present findings complement those of
Miller and Kraeling (1952) and give additional support to
Miller's displacement hypothesis (1948, 1959), confinement ap-
pears to be confounded with similarity of cues in the quadrant
condition and thus give little information about confinement
per se.
Penetration was greater in animals tested in the hetero-
geneous apparatus than in the homogeneous apparatus. This out-
come is also consistent with the notion outlined above that the
greater strength of approach relative to that of avoidance is a
function of degree of change from training to test trials. The
present study would appear consistent with Miller's displace-
ment hypothesis; it also indicates that displacement is not an
artifact of the lateral physical confinement associated with
the runway.
Interactions
. Number of shocks had a greater effect with
homogeneous cues than with the heterogeneous cues. The inter-
action of approach training and similarity indicated a greater
increment in penetration in the heterogeneous condition when
compared to the homogeneous condition after four than after 40
training trials. Available studies on conflict give little in-
formation of the effects of number of approach trials on the
steepness and the height of approach and avoidance gradients.
However, regardless of whether increasing the number of
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approach trials increases the height or steepness of the gra-
dient, or both, the present finding can be explained on the
basis of Miller's displacement theory, i.e., the higher and/or
the steeper the approach gradient relative to the avoidance
gradient, the less will be the relative change from a situation
similar to the training conditions to a situation dissimilar to
the training conditions. This relationship holds true only be-
tween the point of equilibrium between approach and avoidance
tendencies and the point where the avoidance gradient crosses
the abscissa.
The confinement by cues interaction would appear to sup-
port Miller's displacement theory in that for all three levels
of confinement penetration was farther in the heterogeneous
apparatus than in the homogeneous apparatus. The gradients
shown in Figure 4 would also be supportive of Murray and Berkun
(1955) and the Berkun (1957) results which indicated that free-
dom to enter stimulus complexes dissimilar to the training
situation lead to approach closer to the feared food cup than
was the case for confinement to stimulus complexes very similar
to the training situation. Relative penetration between the
homogeneous aind heterogeneous apparatuses for the Quadrant Con-
dition was slight while for the Runway and Open Conditions this
change was great. This finding, too, agrees with the earlier
suggestion that the shorter penetration for the Quadrant Con-
dition is a function of the similarity of the training and
testing conditions rather than of physical confinement.
Hull ' s predictions . With respect to Hull's predictions
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concerning behavior in free space when the animal is exposed to
an approach-avoidance conflict, the Ss followed the predicted
path as defined here on only 55 of 432 trials. Upon closer
examination of the 55 trials in which the predicted path con-
formed to the actual path, 45 were characterized by the animal
entering only one other quadrant only a single time. Thus,
conforming to the predicted pathway was apparently more a
result of extreme inhibition of locomotion than of interaction
of approach and avoidance tendencies.
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Sununary
Approach-avoidance conflict in rats was investigated as a
function of physical confinement, number of approach-training
trials, similarity of cues, and number of shocks. Following 4
or 40 trials of approach-training in a rtinway, quadrant, or
open field, Ss experienced three shock trials alternating with
conflict-test trials in a situation the same as (homogeneous)
or different from (heterogeneous) that of the training trials.
Acquisition . Confinement apparently had no effect upon
rate of acquisition of approach behavior as measured by start-
ing speeds or running speeds. Although confinement interacted
with stage of acquisition for starting speeds, no simple and
consistent relationship obtained.
Conflict . Extent of penetration increased during conflict
as a function of number of approach- training trials and was
greater following training in the runway or open field than in
the quadrant. Closer analysis, however, suggested that the
confinement effect may have been due to similarity between
training and testing situations rather than confinement as such.
Similarity of cues between the training and testing situ-
ation was found to be important in determining the extent to
which the animal approached the goal during conflict. Approach
was greater when the cues were dissimilar than when they were
similar to the cues associated with the training trials. The
relative increase of approach behavior between the homogeneous
and heterogeneous situations was greatest for the Runway
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Condition, least for the Quadrant Condition, and intermediate
for the Open Condition,
Approach appears to be a decreasing function of number of
shock trials and is inhibited to a greater extent in the homo-
geneous situation than in the heterogeneous situation.
The results were discussed in relation to Miller's dis-
placement theory and Hull's predictions for approach-avoidance
conflict in free space.
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Appendix A
Review of Theoretical Literature
If a subject is trained to go from a starting box to a
goal box to obtain food when under food deprivation we may-
refer to the subject's responses as approach behavior. If a
subject is repeatedly shocked in a goal box rather than being
fed, he will soon avoid the goal box and these responses may be
referred to as avoidance behavior. If then the two tendencies
are trained into the same subject we would have conflicting
tendencies and conflict behavior. A distinction must be made
between conflict tendencies and conflict behavior. Conflict
tendencies are the reaction potentials built up by training to
approach and avoid. Conflict behavior is the reaction itself
which is determined by the relative strength of the conflict
tendencies. Conflict may then be defined for the present pur-
poses as the conflicting tendencies to approach a goal which
represents reduction of a primary drive (hunger) and to avoid
the same goal which also represents punishment (shock) thus re-
ducing a secondary drive (fear).
Lewin (1935) conceptualized and graphically represented
conflict as existing in three forms: approach-avoidance,
approach-approach, and avoidance-avoidaince. Miller recognized
approach-avoidance conflict behavior when he trained albino
rats under food deprivation to run a short alley to obtain food
and then later gave strong electric shocks at the goal. The
rats would start, go toward the goal, stop, go back a few steps,
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stop, move forward, stop, etc. In an attempt to account for a
S's behavior when influenced by conflicting tendencies, he
stated the following postulates (1959)
J
"(A) The tendency to approach a goal is stronger the
closer the subject is to it.
(B) The tendency to avoid a feared stimulus is
stronger the nearer the subject is to it.
(C) The strength of avoidance increases more rapid-
ly with nearness than does that of approach.
(D) The strength of tendencies to approach or avoid
varies directly with the strength of the drive
upon which they are based.
(E) Below the asymptote of learning increasing the
number of reinforced trials will increase the
strength of the response tendency that is
reinforced.
(P) When two incompatible responses are in con-
flict, the stronger one will occur."
Miller refers to the gradient described in postulate (A) as the
gradient of approach and the gradient described in postulate
(B) as the gradient of avoidance (1959)»
The differential steepness of the avoidance gradient and
the approach gradient as described in postulate (C) is accounted
for on the basis of approach being a primary drive and avoidance
being a secondary drive. Miller bases his work on conflict on
Hull's theory of learning (19^3i 1951) and slight modifications
thereof (Miller, 1959). In Hull's theory of learning, drive
multiplies habit strength to produce reaction potential. In
the case of approach behavior we find drive determined by time
of deprivation and relatively constant over each approach re-
sponse, multiplying habit strength which is determined by an
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association between given stimuli and reinforced responses. As
the subject draws nearer and nearer to the goal more of the
stimuli impinging upon the subject's receptors have been asso-
ciated with those rewarding responses, consequently, the habit
strength would increase gradually as the subject approaches the
goal. In the case of avoidance behavior, we again find the
habit strength determined by the associations between the stim-
uli and the reinforced responses. The closer to the goal the
subject is, the greater the habit strength. Drive, however, in
the avoideince situation is acquired, that is, it has been
learned. It too, is an association between stimuli and rein-
forced responses. Consequently, it also changes as a function
of nearness to the goal. If both habit and drive decreases as
we go farther from the goal in an avoidance situation and if
habit decreases but drive remains constant in an approach situ-
ation, it should follow that when drive multiplies habit to
produce reaction potential, the gradient of avoidance should be
steeper than the gradient of approach (Miller, 19^8).
Miller (19^8) extended his theories on conflict to account
for the Freudian concept of displacement in terms of stimulus
similarity and stimulus generalization. Assuming that the gra-
dients cross and that the avoidance gradient is steeper than
the approach gradient as in Appendix Figure 1, Miller theorized
that if a response had been inhibited by ptinishment at the
goal, placing the subject in a stimulus complex different from
that at the goal will again elicit the original response.
The amount of stimulus displacement must of course be
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enough to place the stimulus dissimilarity beyond the point of
intersection of the approach and avoidance gradients. Since
the approach and avoidance response tendencies are assumed to
be the algebraic difference between the gradients at a given
point, and since these gradients cross, we would expect the
approach to be greater than avoidance.
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Review of Empirical Literature
Several studies have been reported in the literature de-
signed to test the postulates outlined above and the Miller
displacement theory. The purpose of this section is to review
those relevant studies.
In an attempt to determine the characteristics of the gra-
dient of approach. Brown (19^2) trained 35 rats to traverse a
short elevated runway to food situated directly in front of a
ground glass screen. Intensity of the screen was varied over a
wide range. Half of the animals were trained to approach food
when the screen was dark. Half of the animals were trained to
approach food when the screen was lighted. Subsequently all
animals were tested for approach responses under conditions of
changed visual stimulation. The strength of the approach re-
sponses were measured by two different methods: force with
which the animals pulled against a harness which restrained
them when they were halfway to food; and time taken to run from
the start of the loinway to the point of restraint. For test
intensities of .02, 5*0 and 5000 ft-candles, the animals pulled
hardest when subjected to the stimulus under which they had
been trained to approach, next under the intermediate stimulus,
and least under the stimulus most dissimilar to the training
stimulus. The shortest latency was found to be to the training
stimulus, next shortest to the intermediate stimulus and long-
est to the most dissimilar stimulus, indicating a monotonic de-
creasing gradient for both pull and latency.
Brown (19^8) again investigated characteristics of the
40
approach gradient by training one group of hunger-motivated
rats to approach one end of a short alley for food. Strength
of the responses was tested by measuring the pull exerted by
the rats when restrained both near the goal and near the start-
ing box. Strength of pull was greater near the goal than near
the starting box to suggest decreasing strength of approach re-
sponse and hence of approach tendencies with increasing dis-
tance from the goal.
Characteristics of the gradient of avoidance were investi-
gated by Bugelski and Miller (1938) whose rats were given four
training trials in which they ran away from a brief shock re-
ceived at one end of a straight alley. In test trials without
shock, the rats were placed at various distances from the end
in which they had been shocked. Latency of response was longer
and rate of running slower far from the end of the runway than
near the end. They concluded that this study gave evidence for
a gradient of avoidance which decreases with distance from the
goal.
In a part of a study on gradients of approach and avoid-
ance and their relationships to level of motivation Brown (1948)
replicated the Bugelski and Miller study with strength of pull
when the animals were restrained near and far from the goal at
which they had been shocked as the response measure rather than
latency. Again the stronger pull near the goal than far from
the goal suggested an avoidance gradient.
Subsequently Brown (1948) investigated the gradient of
approach and the gradient of avoidance as described above, then
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combined the results and examined the relationship between ap-
proach and avoidance gradients and also between those gradients
and the level of drive. The avoidance gradient was much steeper
than the gradient of approach. Also increasing the secondary
drive of fear raised the height of the avoidance gradient paral-
lel to the original avoidance gradient, as did increasing hunger
drive with respect to height of the approach gradient.
Effects of changing drive have also been investigated.
Brown (1942) trained albino rats to approach a frosted glass
disc that was illuminated by .02 or 5000 ft. -candles while
under 46 hours of food deprivation. Later he maintained 1/2 of
the group on 46 hours of deprivation and 1/2 on one hour of de-
privation. He then measured the response tendencies by
a) strength of pull when restrained half way to the goal; and
b) latency of starting response. These response tendencies
were measured with the illumination of the frosted glass disc
at .02, 5.0 and 5000 ft. -candles. He found that there was a
distinct decrement in the gradient of approach and that the
gradient at one hour of deprivation was parallel to that gra-
dient under 46 hours of deprivation when the response measured
was strength of pull. However, when the response gradient was
the latency or mean starting time, the time to respond was con-
siderably longer for the one hour deprivation group than that
for the 46 hour deprivation group and also considerably steeper.
Brown's studies (1942, 1948) contributed evidence that in-
creasing drive increases the height without influencing the
steepness of the gradient when strength of pull is used as the
4-2
response measure. Figure 2 below is a composite of Brown's
studies showing that a) approach and avoidance behavior form
gradients with nearness to the goal; b) the gradient of avoid-
ance is steeper than the gradient of approach; c) increasing
drive increases the height but not the steepness of the gradi-
ents when strength of pull is the response measure.
Miller and Kraeling (1952) tested an assumption underlying
Miller's theory of displacement (19^8) that stimulus general-
ization of avoidance falls off faster than that of approach.
They induced conflict into the animals in the same manner that
Brown used in his 1948 study discussed above. They divided the
rats into three groups which were tested in alleys differing
both in color and width. One alley was identical to the train-
ing alley, one alley was slightly different and the third alley
still more different. The response measure was the proportion
of animals reaching and pushing aside a shield covering the
food dish in the goal box. It was found that during the test
trials the proportion of subjects approaching to the goal was
23^ when tested in the same alley they were trained in, 37^
when tested in the slightly different alley and 70^ when tested
in the most different alley. A control group was also used
that had been familiarized with the training alley but had been
fed and shocked in their home cages. Only 15^ of these control
animals reached the goal box. Miller and Kraeling concluded
that stimulus generalization of avoidance does fall off faster
than generalization of approach.
Murray and Miller (1952) however, pointed out that there
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were two factors not controlled in the Miller and Kraeling
( 1952 ) study: a) age of the approach and avoidance habits; and
b) use of massed trials for the avoidance habit and distributed
trials for the approach habit. They controlled these factors
by training two groups of rats to approach and avoid separately
under the same schedule of training trials. Generalization
gradients were shown to exist by testing the animals in the
training alleys and also in an alley wider or narrower than the
testing alley and of a different achromatic color than the
testing alley. Under these conditions, Murray and Miller found
that the gradient of avoidance was still steeper than that of
approach.
Murray and Berkun (1955) developed a three-dimensional
model, taking into account nearness to the goal on one dimen-
sion, similarity to the goal on the second dimension, and
strength of response on the third dimension. Using this model
they could predict that as an animal approached the goal and
arrived at a point where the approach and avoidance tendencies
are equal, it would, if allowed the opportunity, shift to a
situation where the similarity of the stimuli to the original
goal is reduced. The subject would then once more approach the
goal. When the animal again comes to the point where approach
and avoidance tendencies are equal it will stop and move to a
more dissimilar alley where it will be able to approach the
goal. This behavior will continue until a goal is reached but
one that is located in a different alley and surrounded by a
stimulus complex considerably different from the original alley
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and goal.
To test the above hypothesis, Murray and Berkun used three
runways of differing colors and widths. The animals were
trained in one alley to approach and then punished to elicit
conflict behavior. After this preliminary training one wall of
the training alley was replaced with a wall in which windows
had been cut to allow the animal to escape from the alley at
different points. The wall between the other two alleys also
had windows. The animals were then placed at the starting
point of the original alley and allowed to run, those points at
which the animals went from one alley to another carefully
being noted. The hypothesis was that the rats would gradually
go to more and more dissimilar alleys until they would be able
to reach the goal, which is exactly what occurred. Murray and
Berkun observed that of the 11 animals tested, all 11 went to
the nearest alley and eight of the 11 went to the far alley.
Those that went to the far alley approached nearer the goal
than those either in the near alley or in the original alley.
Berkun (1957) recognized that the Murray and Berkun study
did not determine what the effect of running in dissimilar
alleys would be on subsequent running in the original alley and
so designed a study to clarify this relationship. Using run-
ways similar to those in the Murray and Berkun study, conflict
was induced by rewarding the emimals with food for running to
the goal, after which he administered a strong shock each time
the animal approached the goal. He trained half of his rats in
the black alley and the other half in the white alley. Each
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group was again divided, one half placed in the alley most dis-
similar to the training alley and allowed to run this alley
until they made a goal response. On making a goal response
these animals were placed in the less dissimilar alley anri
allowed to min there until they made a goal response. The ani-
mals were then placed in the original alley and allowed to run
until making a goal response. The other half of the animals
were used as controls and run only in the original alley. The
mean number of trials to the first response was 9.4, 3.0, and
2.6 in the far, near ajid original alleys, respectively. Those
rats run only in the original alley required 12.6 trials to the
first goal response. The rats run in the dissimilar alleys
also showed faster running speed on their first experience in
the original alley than those tested only in the original alley.
Berkun felt the results were evidence for the hypothesis that
experience with stimuli dissimilar to that associated with con-
flict would subsequently strengthen the approach behavior of
the subject.
Elder, Noblin and Maher (196I) concluded that Murray and
Berkun (1957) had confounded distance from the original alley
with stimulus dissimilarity between the original and the dis-
placed alley. To control these factors, they built alleys
which could be separated from one another and stimulus similar-
ity and distance from the original alley independently changed.
They trained rats in the usual manner to induce approach-avoid-
ance conflict, then allowed them to displace to more dissimilar
alleys or displace to more distant alleys. They found that the
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rats changed alleys with respect to the distance between alleys
rather than to the dissimilarity between alleys. They also
found that there was no significant difference in the number of
goal responses in the first half of the trials as compared with
the second half of the trials in any alley except the original.
They postulated that changing to a different alley might be a
form of escape behavior from a conflict situation. It should
be noted that Elder, Noblin and Maher did not vary the width of
the alleys as did Murray and Berkun.
The gradients of approach and avoidance and their de-
creasing monotonic functions with distance from the goal appears
to have been supported by Brown's studies (1942, 1948). The
form of these functions have been assumed to be linear but this
has not been experimentally substantiated and more investiga-
tion along these lines would appear desirable. Smith (I960)
points out that the gradient of approach being a decreasing
monotonic function holds for albino rats aind not for hooded
rats. Reasons for these findings and the generality of the ap-
proach and avoidance gradients should be investigated.
The greater steepness of the avoidance gradient relative
to the approach gradient has received substantiation in the
Brown (1948, Miller and Kraeling (1952), and the Murray and
Miller (1952) studies. These relationships have received sup-
port only for the motivating factors of approach to food under
food deprivation and avoidance of a strong shock. Studies of
other motives within the Millerian theory have been proposed
(Miller, 1959) but not as yet carried out.
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Increasing drive affecting the height but not the slope of
the gradients was suggested in Brown's studies (1942, 1948) but
this relationship appears to be dependent upon the response
measure used. The generality of parallel increments or decre-
ments in gradients when drive is varied should be studied.
Miller's theory of displacement has generated a number of
studies, some of which appear to substantiate the theory
(Berkun, 1957; Miller & Kraeling, 1952; Miller & Murray, 1952;
Murray & Berkun, 1955)» others show phenomena that Miller's
theory does not predict or has not considered any phenomena
that need further investigation. Elder, Noblin and Maher (196I)
indicate distance is the critical factor in displacement, not
stimulus dissimilarity. Trapold, Miller and Coons (i960) found
that when an animal is placed directly in a maze at a point
that would normally elicit avoidance, the animal approaches
initially and then avoids. Investigations of these observa-
tions appear important.
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APPENDIX B
ACQUISITION DATA
APPENDIX TABLE 1
STARTING TIME
animal blocks of five trials
NO. 1 2 3 4 5 6 7 8
RUNWAY GROUP
0 1 111.37 082.31 048.36 013.99 014.98 015.59 011.62 012.
02 041 .07 014.43 022.60 Q2 1 . 70 004.61 006.09 006.99 002.
03 014.41 013.85 005.55 008.34 005.50 000.84 002.75 002.
04 01 1 .51 009. 1
9
020.84 024.25 01 3.76 007.20 003.41 001 .
05 006.98 002.65 000.88 002.36 001.04 001.53 000.63 001 .
06 126.05 091.87 036. 1
0
007.35 005.56 005.62 002.81 001 .
07 005.20 005.93 002. 1
4
003.85 005.73 001 .02 000.89 002.
08 013.73 024.93 070. 1
8
037.44 018.32 019.63 004.37 001 .
09 015.56 013.57 001 .38 002.58 001 .60 001.94 001.59 001 .
1 0 032.08 011.71 023.05 002.91 003.70 004.72 027. 14 039.
1 1 041 .79 037.37 002.51 009.68 021 .58 044 .08 038.70 030.
1 2 080.65 054. 1
5
035.35 016.46 039.47 030.96 034.85 017.
1 3 044 . 1 9 037.92 021.03 005. 1
1
004.74 001.82 003.91 002.
14 103.24 024.22 006.27 004 . 80 005.66 004.09 001.67 001 .
1 5 071 .08 006.58 013.23 003.85 003.82 000.74 000.43 000.
1 6 012.90 014.29 004.33 000.85 001.09 000.47 000.49 001 .
1 7 051.63 034.61 018.05 005.66 012.58 009.38 004 . 86 001 .
18 061 .33 005.36 332.78 001.15 001.25 000.90 000.56 001 .
1 9 017.93 023. 1
3
009.00 007.27 001.82 003.91 002.75 001 .
20 023. 1
7
007.26 004.51 001.57 001.46 002.48 001.67 004.
2 1 044.31 018.02 012.33 013.96 034.80 000.74 000.43 000.
22 027.73 002 . 1 003.53 010.68 001.43 001 .43 000.66 001 .
23 058 . 1
9
011.55 004.77 001.37 001.38 000.91 000.59 004.
24 025.08 001 .97 000.95 001.10 001.89 001.43 001 .49 001 .
QUADRANT GROUP
0 1 240.00 033.31 030.31 009.79 028.60 003.44 002.35- 000.
02 016.81 014.11 003.25 001.83 000.97 000.82 001.04 001 .
03 049.96 034.75 002.34 01 4.86 003.29 001.79 001.49 001 .
04 101 .77 032.60 019.20 004.42 003.01 002.59 002.59 001 .
05 006.94 012.62 005.71 004 . 48 010.01 001.86 000.57 000.
06 003.45 001 .88 001.08 000.70 000.71 000.63 000.62 000.
07 017.50 021 .26 016.69 023.72 014.49 011.14 007.65 014.
08 066. 1
0
060.37 036.05 020.77 012.13 009.80 002.74 001 .
09 035.38 019.34 002 . 55 002.71 001.78 002.75 004.72 000.
1 0 194.65 080.52 014.64 023.05 002.09 007.90 001.92 00 1 .
1 1 033.36 031 .80 021.79 002.51 002.06 001.37 001.02 001 .
1 2 227. 16 055. 1 9 022. 1 7 035.35 024.75 016.49 007.06 003.
1 3 01 0.85 049.41 031.07 006.38 040.37 005.45 001.69 002.
I 4 097.82 170.70 023.62 021.72 006.60 004.39 005. 1
9
004.
1 5 063.24 019.90 007.03 022.07 011.92 007.81 001.79 001 .
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65
07
24
62
60
75
85
89
47
03
76
74
67
56
24
62
60
78
1 2
62
64
18
07
84
1 9
1 8
20
58
52
63
61
84
1 4
62
24
05
21
63
50
T able 1 (CONT I NUED
)
1 6 059.59 017.74 013.56 200.39 032.48 008.27 002.65 001.94
1 7 037.86 016.27 002.87 007. 1
2
001.65 002.93 001.14 001 .46
1 8 1 49.70 023.80 009.71 004. 1
3
002.80 001.79 002.34 000.91
1 9 044.09 062 . 1
8
013.19 075.96 019.94 005.43 005.30 003.08
20 042.39 011.34 006.61 010.01 002.00 001.67 003.77 001 .65
2 1 020.30 002.09 002.65 021.34 001.67 003.43 002.47 001 .62
22 023.24 084.77 022.69 035.02 008. 1
2
006.44 001.70 007.70
23 01 1 .01 001 .60 002.59 001.15 000.80 000.76 000.58 000.59
24 059.34 047.80 015.34 240.00 008.08 001.32 001 .22 000.79
OPEN GROUP
0 I 012.01 044 .
1
3 045.55 012.50 001 .77 001 .81 001.80 001.17
02 029.08 039.79 035.20 007.62 001.38 001 .07 001.01 001.29
03 054.90 050.48 007.44 003.20 001.51 001.12 000.75 000.65
04 012.01 073.48 022.80 005.95 003.76 004.71 004.44 003.69
05 006.95 038.34 003.72 004.31 001.90 001 .35 002.88 001.42
06 059.80 003.98 002.75 000.96 000.52 000.63 000.49 000.47
07 006.44 028.71 012.15 009.34 001 .92 001.40 002.26 002.38
08 012.95 009.89 006.95 004.06 000.66 001.59 001.17 000.62
09 002.75 031.59 004.42 002.54 001.28 001.00 000.81 001.32
10 082.85 012.44 005.39 003.64 001.20 001.15 000.90 000.93
1 1 01 3.60 049.39 065.27 036.61 003.87 001.68 002.68 001.57
1 2 034.98 064 . 86 026.45 028.30 004.71 004.75 000.85 000.67
1 3 059.46 007.44 009.40 009.67 046.33 005.03 013.21 003.55
1 4 024.84 012.34 013.16 003.89 009.33 007. 1
7
003.64 003.52
1 5 010.45 009.46 004.23 010.62 001.58 002.51 001.41 000.94
1 6 005.82 018.58 001.57 001.74 002.07 000.44 000.87 000.42
1 7 015.87 044.08 015.52 015.09 000.75 000.59 000 . 44 001.09
1 8 023.28 004.99 011.14 003.30 001.77 001.48 001 .83 001.52
1 9 025.65 049.94 029 . I 3 005.04 002.42 001.97 004.42 002.56
20 013.57 006.03 003.78 004.44 002.26 001 .95 001.03 002.81
21 008.92 007.06 007.42 012.55 007.01 003.97 003.27 002.91
22 008.79 001 .21 001.24 004.35 001.78 025.65 003. 1
4
002.49
23 005. 1
7
006.60 027.08 034.39 061 .69 035.88 008.39 003.82
24 037.47 011.26 004.03 003.49 001.46 002.68 001.25 001.18
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APPENDIX TABLE 2
RUNNING TIME
AN I MAL BLOCKS OF FIVE TRI ALS
NO. 1 2 3 4 5 6 7 8
RUNWAY GROUP
01 016.38 002.90 004.89 002.89 003.85 002.87 001.03 002.
02 016.38 002.90 004.89 002.89 003.85 002.87 001.03 002.
03 022.60 037.28 007. 1
0
010.65 001.59 001.09 000.88 000.
04 008.57 009.45 002.55 001.32 001.48 000.75 000.97 000 .
05 028.90 038.77 002.76 007.65 001.92 001.08 001.32 000.
06 019.79 022.50 030.28 002.60 001.88 002.73 002. 1
1
00 1 .
07 009.54 008.22 004.99 004.03 001.34 002.46 002.33 002.
08 003. 18 003.40 004.22 002.23 001.56 001.33 001.12 001 .
09 01 0.55 003.38 001.75 005.40 006.91 001.79 002.05 001 .
1 0 011.55 005. 1
5
010.91 004.51 002.51 001.62 001.01 000.
1 1 019.56 002.45 002.81 002.25 001.46 000.93 001.24 000 .
1 2 043.70 002.36 002.27 001.37 000.98 000.84 000 . 77 000.
1 3 031 .4 1 020. 1
2
004
. 37 003.89 001 .54 001.40 001.44 000.
1 4 008.29 004.42 001.29 001.81 001 .01 00 1 .04 000.89 000.
1 5 011.36 009.74 003.58 001.16 001.21 000.88 000.67 000.
I 6 031 .4 1 062.09 008.62 001.90 001.40 001.30 001.36 001 .
1 7 019.00 005.81 001.44 001.43 002.04 001.35 001.04 000 .
1 8 019.85 007.60 001.43 000.88 000.81 000.89 000.62 000.
1 9 015.14 016.08 005.39 002.29 001 .06 002.37 000.72 001 .
20 016.63 005.06 019.00 001 .20 000.93 002.68 000 . 66 000.
2 1 00 1 .43 002.37 002.20 002.21 001.73 001.32 000.91 000.
22 112.31 003.91 003. 1 001 .90 001.51 00 1 .06 000.73 000.
23 017.78 035.94 015.01 002.81 001.12 001.12 000 . 74 000.
24 012.59 007.73 001.47 001.07 002.21 001 .88 000.73 000.
QUADRANT GROUP
0 1 010.12 022.61 003.51 003.58 010.76 005.22 004.34 002.
02 002.29 005.43 010.52 003.67 003.31 001.57 001.31 002 .
03 002.26 001 .72 004.03 003.54 004.46 001.04 000.95 000.
04 008.40 002.36 001.66 00 1 .00 001.07 001.28 001.47 000 .
05 01 9.67 002.30 003.87 008.60 001 .57 001.58 001.71 000.
06 021 .79 007.96 001.55 001.16 003.53 001.19 001.17 000.
07 017.36 003.43 004.28 008.82 005.22 004.34 000.85 000.
0 8. 034.67 010.54 006. 1 5 003.4
!
007.26 001.57 001.31 000.
09 017.05 014.10 005.36 008.56 003.32 00 1 .04 000.95 000.
1 0 013.27 005.71 003.75 002.76 001.03 000.87 000.71 00 1 .
1 1 019.38 007.28 003.90 004.43 002.72 000.70 001.10 001 .
1 2 01 4.90 005.89 002.56 001.20 001.53 003. 1
5
000.84 000.
1 3 001 .94 001 .39 000.93 000.89 001.04 000.89 001.03 000.
1 4 041.17 001 .69 003.60 000.93 001.08 001.91 000.87 003 .
1 5 021.19 001.61 001.08 000.89 000.87 000 .86 000 .99 000.
1 6 006.32 001 .07 001.03 001.15 000.75 001.75 001.28 00 1 .
28
28
66
98
97
60
4 1
23
36
95
97
87
77
79
61
1 9
65
73
16
66
81
65
84
81
.69
.01
.82
.76
.90
. 62
I 72
,96
,90
, 12
,20
.99
, 65
,70
,85
,04
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TABLE 2 (CONTINUED 1
1 7 011.74 011.50 003. 1
5
001.13 001 .44 001.94 000.79 001.02
1 8 006.94 011.59 007.47 002.46 001.48 004.75 • 001.64 001.03
1 9 013.47 005.25 001.06 000.80 000.99 001.02 000.78 000.85
20 021 .88 004.64 001.41 002.28 002.37 001.24 001.34 001.89
2 1 016.48 016.83 001.94 001.34 001 .09 001.69 000.93 001 .89
22 012.07 003.21 001.97 001.36 000.96 00 1 .4 1 001 .25 003. 16
23 003.25 001 .46 001.34 001.37 000.90 001.14 001.24 002.43
24 010.25 013.88 001.11 001.38 000.85 000.87 001 .23 001.70
OPEN 'GROUP
0 1 024.89 062.30 002 . 1
9
003 .06 020.53 001.78 000 . 92 000.85
02 056. 1
0
059.90 004.57 053 .24 002.33 000.97 001.96 001.04
03 074.74 015.08 012.98 00 1 . 24 001 .54 001.06 001.15 001.00
04 009.70 020.76 004.67 00 1 .89 001.50 000.92 001.10 001.04
05 006.69 001 .47 002 . 36 002 .55 001.51 001.90 000.84 001.12
06 003.21 001 .79 001 .56 00 1 .66 000.93 000.79 000.94 000.63
07 113.41 033 . 1
6
004 . 89 003 .52 001.36 001.52 000.87 000.90
08 062.04 011.24 001 .83 001 .31 008.55 010.19 000 . 96 000.86
09 003.31 001 .20 001.10 00 1 .38 001 .21 000.89 001 .02 000.99
1 0 030.39 003.71 001.34 01 1 .69 001.75 000.89 000 . 76 001.60
1 1 012.84 005.36 001.17 000 .92 000.67 000.67 000.83 000.68
1 2 005.36 002.65 002.28 006 .32 001.12 000.80 000.70 000.75
1 3 021 .84 019.72 001.62 002 .31 002.31 014.96 001 .40 001.30
1 4 1 49.45 017.71 006.99 00 1 .52 000.96 002.70 001.54 002.04
1 5 046.50 012.60 005.34 00 1 . 19 001 .42 002 . 1
4
001 .39 001.43
1 6 040 .37 001 .43 003. 1
1
00 1 .20 001 .04 001 .05 000.97 000.86
1 7 010.06 001 .40 001.41 000 .93 001.02 00 1 .20 001.10 001 .05
I 8 001 .89 001 .50 001.22 000 .93 000.84 000.84 000.82 000.77
1 9 106.00 064.65 003.60 009 . 35 001.85 001.45 001.00 000.95
20 025.96 002.05 015.88 00 1 .24 002.04 001 .67 000.85 000 . 92
21 020 . 1
4
003.69 001.10 00 1 . I 1 001.01 000.92 000.77 000.88
22 01 9.03 013.35 001.53 007 .81 001 .60 003.85 002.51 001.10
23 023.83 001 .58 001 .92 001 .21 000.90 000.95 001.06 000.98
24 025. 1 002.46 002.25 008 .04 004.
1
5 002.24 006.97 000.84
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APPENDIX C
CONFLICT DATA
APPENDIX TABLE 3
DEVIATION SCORES
SUBJECT
NO.
4
REINFORCED TRIALS
40
SHOCK SHOCK
2 3 1 2 3
RUNWAY GROUP-HOMOGENEOUS APPARATUS
0 1 006 024 000 005 015 002
02 016 00 1 000 050 007 001
03 003 000 000 022 001 001
04 01 4 006 000 024 00 1 OOO
05 000 000 000 000 OOO OOO
06 000 000 001 01 6 01 5 0 1 1
07 000 000 000 0 1 3 000 00
08 000 000 000 000 OOO OOO
09 008 001 000 058 033 002
1 0 017 01 1 001 000 003 OOO
1 1 001 000 000 008 002 OOO
1 2 003 003 01 0 002 OOO 015
RUNWAY GROUP-HETEROGENEOUS APPARATUS
0 1 01 2 00 1 001 006 008 0 1 0
02 006 00 1 OOO 044 02 1 019
03 023 028 OOO 031 058 043
04 009 044 OOO 029 01 6 OOO
05 067 017 002 002 01 1 006
06 004 0 1 6 029 009 083 017
07 009 047 063 022 022 0 1 0
08 039 092 020 027 008 046
09 030 047 007 009 006 008
1 0 083 038 046 024 01 0 OOO
1 1 028 047 1 50 024 022 OOO
1 2 039 01 0 004 003 006 005
QUADRANT GROUP-HOMOGENEOUS APPARATUS
0 1 025 002 OOO 04 1 004 004
02 OOO 00 1 003 003 OOO OOO
03 003 002 OOO 008 047 004
04 012 01 1 015 045 003 00 1
05 004 00 1 OOO 002 1 23 003
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TABLE 3 (CONTINUED)
06 020 00 1 000 0 1 3 009 000
07 004 007 001 012 044 045
08 000 001 004 006 004 001
09 007 000 001 034 002 000
1 0 004 006 000 043 01 5 0 1 3
1 1 010 004 00 1 022 039 002
1 2 002 004 003 028 032 00 1
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1 OOO 000 OOO OOO OOO OOO
02 032 006 002 0 1 1 OOO 012
03 01 0 000 OOO 067 002 058
04 01 1 038 091 01 3 002 00 1
05 020 016 OOO 036 06 1 079
06 016 008 005 OOO 031 004
07 001 000 OOO 020 006 019
08 008 004 009 01 1 OOO 001
09 01 9 047 033 00 1 005 OOO
1 0 001 030 OOO 00 1 005 OOO
1 1 022 002 009 OOO OOO 039
1 2 042 000 012 OOO OOO 044
N GROUP- HOMOGENEOUS apparatus
0 1 034 023 OOO 0 1 4 002 002
02 030 033 009 026 001 007
03 005 00 1 OOO 085 OOO 027
04 018 001 OOO 005 019 004
05 024 017 OOO 1 09 OOO 032
06 009 003 006 1 23 021 021
07 01 5 OOO 002 0 79 017 010
08 01 3 002 OOO 008 01 0 OOO
09 069 010 OOO 017 OOO 003
1 0 003 0 1 1 003 022 04 1 009
1 1 002 OOO OOO 035 075 064
1 2 01 9 02 1 01 3 012 01 1 003
:n group -HETEROGENEOUS APPARATUS
0 1 01 3 010 OOO 067 059 027
02 01 3 035 008 064 062 022
03 078. 025 01 9 021 004 OOO
04 040 047 069 007 044 075
05 054 014 025 0 1 3 00 1 0 1 2
06 008 004 0 1 5 034 015 0 I 7
07 034 055 046 007 04 1 048
08 008 032 026 0 1 6 007 005
09 032 00 1 OOO 096 059 045
1 0 1 29 055 01 6 021 043 036
1 1 054 008 004 0 33 002 061
1 2 003 OOO OOO 033 OOO 051
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appendix table 4
PENETRATION SCORES
SUBJECT
REINFORCED TRIALS
4
SHOCK
40
SHOCK
runway
0 I
GROUP-HOMOGENEOUS
3
APPARATUS
6 1 3
02 6 2 1 6
03 2 1 I 5
04 6 2 I 6
05 1 I 1 6
06 I I 2 6
07 1 1 1 6
08 1 I I 6
09 2 2 I 6
1 0 4 4 2 6
1 1 2 1 I 6
1 2 2 2 2 6
RUNWAY GROUP-HETEROGENEOUS APPARATUS
0 I I I 1 4
0 I 3 2 2 5
02 3 2 I 4
03 5 5 5 6
04 2 6 I 6
05 6 4 2 6
06 2 3 5 3
07 6 6 6 6
08 6 6 6 5
09 5 6 4 6
1 0 6 6 6 6
I 1 6 6 6 3
1 2 6 6 6 6
QUADRANT GROUP-HOMOGENEOUS APPARATUS
0 I 5 2 1 2
02 1 2 2 6
03 2 2 1 6
04 4 3 4 6
05 3 2 1 4
06 5 1 1 6
07 4 2 I 3
08 1 I 3 6
09 3 1 2 3
1 0 2 2 1 4
1 1 3 2 I 3
1 2 1 2 2 1
3
3
2
2
6
6
1
6
5
6
2
6
1
1
2
1
6
3
1
6
1
6
I
6
6
6
6
6
3
6
5
6
6
6
6
5
3
6
6
6
6
6
6
6
6
6
6
1
6
3
1
6
2
6
3
6
3
6
5
6
6
I
I
3
1
6
1
6
6
2
1
I
ro
01
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TABLE 4 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1 4 4 4
02 6 3 2
03 5 1 1
04 6 6 6
05 3 4 1
06 2 3 3
07 2 1 1
08 2
.
3 5
09 5 6 5
1 0 2 5 2
1 1 5 2 3
I 2 6 3 3
OPEN GROUP
0 1
-HOMOGENEOUS APPARATUS
6 6 1
02 4 5 5
03 3 1 1
04 3 2 1
05 4 3 1
06 4 2 3
07 2 1 2
08 5 2 1
09 5 5 1
1 0 2 2 2
1 1 3 2 1
1 2 5 5 4
OPEN GROUP
0 1
-HETEROGENEOUS
6
APPARATUS
6 1
02 4 6 6
03 6 6 6
04 6 6 6
05 6 6 6
06 3 2 2
07 5 5 6
08 2 6 6
09 5 2 1
1 0 6 6 6
1 1 6 6 6
1 2 6 6 6
4
3
6
2
6
6
4
4
2
6
6
6
3
1
5
6
6
2
6
6
6
6
5
6
6
6
6
6
3
6
3
6
6
3
6
6
5
6
6
6
5
6
6
6
6
6
6
6
6
6
4
3
6
6
5
6
6
6
6
6
5
6
6
6
c^0'C^(J1C^c^0'
—
p-O'O'ro
O'O'
—
•-NrouiuiNro
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SUBJECT
NO.
appendix table 5
NUMBER OF QUADRANTS ENTERED
1
REINFORCED TRIALS
4
SHOCK
2 3 I
RUNWAY GROUP-HOMOGENEOUS APPARATUS
0 I
02
03
04
05
06
07
08
09
1 0
! 1
1 2
4
2
1
4
1
1
1
1
2
2
1
3
1
2
1
2
1
1
1
1
2
3
1
1
2
1
I
1
1
1
1
1
1
1
1
2
RUNWAY GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
I 2
2
3
2
4
4
2
3
4
2
4
3
4
2
3
3
4
2
3
4
4
4
4
4
4
1
2
1
1
2
3
3
4
2
4
4
2
QUADRANT GROUP-HOMOGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 I
1 2
1
1
2
3
2
4
1
1
4
1
2
3
1
1
1
2
2
2
3
2
1
3
1
1
1
1
1
1
1
1
2
I
1
1
2
3
2
1
2
4
1
4
3
1
1
1
4
2
3
4
3
4
3
2
4
4
3
4
4
2
4
2
2
3
3
2
3
2
4
4
4
3
40
SHOCK
2
1
1
1
2
1
3
2
1
3
2
4
1
2
4
3
4
2
4
3
4
2
3
4
3
2
2
3
1
4
2
2
2
3
4
4
4
3
3
2
1
1
1
1
2
1
2
1
1
1
3
4
3
1
1
4
2
4
3
1
1
2
2
1
2
1
1
1
1
2
1
1
1
2
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TABLE 5 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
1
4
2
4
3
3
1
4
4
1
2
3
1
3
1
4
3
3
1
2
4
4
2
2
1
3
1
4
1
4
1
2
4
3
2
4
OPEN GROUP-HOMOGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
3
3
3
3
3
1
3
1
4
4
2
3
3
4
2
1
4
2
1
1
2
3
2
4
2
4
1
1
1
1
1
1
1
3
1
2
1
4
4
4
4
4
3
1
1
4
2
2
1
1
1
3
4
3
2
1
1
2
3
2
2
4
2
2
2
2
3
3
2
4
4
4
1
3
1
3
1
4
2
3
2
2
3
3
1
4
3
2
1
4
3
3
1
2
4
4
2
2
3
2
4
1
3
1
1
2
4
2
OPEN GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
2
3
4
4
4
4
2
4
1
4
3
3
2
4
4
4
4
2
3
4
1
4
2
1
1
2
4
4
4
4
4
3
1
4
2
1
4
4
4
2
4
4
3
3
4
4
3
3
4
4
1
4
2
1
4
3
4
4
2
1
4
4
1
4
2
3
2
2
4
4
3
2
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appendix table 6
CIRCLE IN WHICH THE MOST TIME
WAS SPENT IN QUADRANT 1
REINEORCED TRIALS
4
SUBJECT SHOCK
NO. 1 2 3 1
runway GROUP-HOMOGENEOUS APPARATUS
01 1 6 1 1
02 111
03 1
04 111
05 1 6
06 11
07 1 1
08 116
09 1 1
10 1 1 1 1
11 1 1 1 2
12 1 1 1 6
runway GROUP-HETEROGENEOUS APPARATUS
0 1 1 1 1 1
02 1 1 1 1
03 1 1 1 1
04 1 1 1 1
05 1 1 I 6
06 1 1 1 1
07 1 1 6 1
08 1 1 1 1
09 1 1 1 1
1 0 1 1 1 1
1 1 1 1 1 6
1 2 6 6 1 1
QUADRANT GROUP-HOMOGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
11111111111112 111131 211111111
40
SHOCK
2
1
1
1
1
6
1
1
6
1
1
1
6
2
1
1
1
1
1
1
6
6
1
6
1
2
1
2
1
1
1
6
1
1
1
I
1
3
1
1
1
1
6
1
1
6
1
1
1
6
1
1
6
1
6
2
1
1
1
1
1
6
1
1
1
1
1
O'
O'
K)
O'
—
Ul
O'
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TABLE 6 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1 1 I 1
02 1 1 1
03 1 1 1
04 1 1 1
05 1 1 1
06 1 1 1
07 1 1 1
08 1 1 1
09 1 1 1
1 0 1 1 2
1 1 1 1 1
1 2 1 1 1
OPEN GROUP- HOMOGENEOUS APPARATUS
0 1 1 1 1
02 1 1 1
03 1 1 1
04 1 1 1
05 2 1 t
06 1 1 1
07 1 1 1
08 1 1 1
09 1 1 1
1 0 1 1 1
1 1 1 1 1
1 2 1 1 1
OPEN GROUP-HETEROGENEOUS APPARATUS
0 1 1 1 1
02 1 1 1
03 6 6 6
04 1 1 1
05 1 1 1
06 3 1 1
07 1 1 1
08 1 1 1
09 1 2 I
1 0 1 1 6
1 1 1 6 6
1 2 6 6 6
1
I
1
1
1
1
1
1
1
1
5
1
1
1
2
1
1
1
1
1
1
1
6
1
1
1
1
2
1
1
1
5
1
1
2
1
1
6
1
1
1
6
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
6
5
1
1
6
1
1
5
1
1
1
1
1
1
1
1
1
1
1
5
1
1
6
1
1
6
1
6
6
6
1
1
1
1
1
5
1
1
1
1
1
1
1
O'
O'
APPENDIX TABLE 7
CIRCLE IN WHICH THE MOST TIME
WAS SPENT IN QUADRANT 2
REINFORCED TRIALS
4 40
SUBJECT SHOCK SHOCK
NO. 1 2 3 1 2
RUNWAY GROUP--HOMOGENEOUS APPARATUS
0 1 0 5 0 1 1
02 0 1 0 0 0
03 0 0 0 0 0
04 1 0 0 1 0
05 0 0 0 0 0
06 0 0 0 1 1
07 0 0 0 0 0
08 0 0 0 0 0
09 1 0 0 1 0
10 0 1 0 0 0
1 1 0 0 0 0 2
1 2 1 0 0 6 0
runway group-HETEROGENEOUS APPARATUS
0 1 0 0 0 1 2
02 1 1 1 1 1
03 1 1 0 1 1
04 1 1 0 1 3
05 1 2 1 4 1
06 0 1 0 6 4
07 5 1 3 I 1
08 1 1 6 1 1
09 1 1 1 1 0
1 0 6 1 1 1 1
1 1 0 1 6 1 5
1 2 5 5 0 1 1
QUADRANT group-homogeneous APPARATUS
0 1 1 0 0 1 6
02 0 0 0 0 0
03 0 0 0 0 5
04 1 1 0 I 0
05 0 1 0 1 5
06 1 1 0 0 1
07 0 1 1 1 0
08 0 1 0 2 1
09 1 0 0 1 1
1 0 0 1 0 1 2
1 1 0 0 0 1 1
1 2 1 0 0 0 1
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3
1
0
0
0
0
o
0
0
0
0
0
0
4
5
6
0
0
2
1
1
2
0
0
1
1
0
0
0
0
0
0
0
0
1
0
0
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TABLE 7 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1 0 0 0 0 0 0
02 1 2 1 1 0 1
03 1 0 0 1 0 1
04 5 3 2 2 1 1
05 1 1 0 2 1 0
06 2 2 1 1 0 • 1
07 0 0 0 1 1 1
08 1 0 0 0 0 1
09 1 1 1 0 0 0
1 0 0 1 0 0 0 1
1 1 1 I 0 0 0 5
1 2
OPEN GROUP
1 1
-HOMOGENEOUS APPARATUS
3 1 1 5
0 1 1 1 0 0 0 0
02 1 1 1 1 0 1
03 1 1 0 0 0 2
04 0 0 0 1 1 1
05 0 1 0 0 0 1
06 0 0 0 0 1 0
07 0 0 0 0 0 1
08 0 0 0 5 5 0
09 1 0 0 0 0 0
1 0 1 1 0 5 0 5
1 1 0 2 0 6 3 5
1 2
OPEN GROUP
0
-HETEROGENEOUS
1
APPARATUS
1 1 6 0
0 1 1 1 0 1 6 3
02 0 1 1 3 6 1
03 5 5 1 1 0 0
04 1 5 1 0 1 1
05 1 6 1 1 0 1
06 3 0 1 1 0 0
07 2 2 1 1 2 0
08 1 1 1 1 1 0
09 0 0 0 1 3 5
1 0 1 I 1 2 1 2
1 1 3 2 6 1 0 1
1 2 0 0 0 1 0 1
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APPENDIX TABLE 8
CIRCLE IN WHICH THE MOST TIME
SUBJECT
WAS SPENT IN
4
SHOCK
QUADRANT 3
REINFORCED TRIALS
40
SHOCK
NO.
RUNWAY
1 2 3
GROUP-HOMOGENEOUS APPARATUS
1 2
0 1 0 0 0 0 1
02 0 0 0 0 0
03 0 0 0 0 0
04 1 0 0 1 0
05 0 0 0 0 0
06 0 0 0 2 0
07 0 0 0 1 0
08 0 0 0 0 0
09 0 0 0 1 1
1 0 0 1 0 0 0
1 1 0 0 0 0 2
1 2
runway
0 0 0
GROUP-HETEROGENEOUS APPARATUS
0 0
0 1 0 0 0 0 0
02 1 1 0 1 1
03 0 0 0 3 6
04 1 1 0 1 1
05 1 0 0 0 0
06 0 1 1 0 6
07 0 1 I 1 1
08 1 1 I 6 1
09 0 1 0 0 0
1 0 6 1 6 6 6
1 1 1 1 6 I 5
1 2 6 5 0 0 0
QUADRANT GROUP-HOMOGENEOUS APPARATUS
0 1 0 0 0 1 0
02 0 0 0 0 0
03 0 0 0 0 0
04 1 0 0 0 0
05 0 0 0 0 5
06 1 0 0 0 0
07 0 0 0 6 0
08 0 0 0 0 0
09 1 0 0 6 0
1 0 0 0 0 1 1
1 1 1 0 0 1 5
1 2 0 0 1 1 1
3
1
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
6
0
6
6
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
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TABLE 8 (CONTINUED)
quadrant group-heterogeneous apparatus
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
0
1
0
5
0
0
0
1
1
0
0
1
0
0
0
5
0
0
0
0
1
1
0
I
0
0
0
1
0
1
0
0
1
2
0
1
0
1
6
2
6
1
0
0
0
0
0
0
0
0
0
2
1
1
0
0
0
0
0
0
OPEN GROUP-HOMOGENEOUS APPARATUS
0
1
0
0
0
1
1
1
0
1
1
3
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
0
0
1
1
3
0
2
0
1
1
0
1
0
1
0
0
1
0
0
0
0
1
0
1
0
1
0
0
0
0
0
0
0
2
0
0
0
1
0
0
0
0
1
0
0
6
2
0
0
5
0
3
0
1
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
6
0
OPEN GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
65
APPENDIX TABLE 9
CIRCLE IN WHICH THE MOST TIME
SUBJECT
WAS SPENT IN
4
SHOCK
QUADRANT 4
REINFORCED TRIALS
40
SHOCK
NO .
RUNWAY
1 2 3
GROUP-HOMOGENEOUS APPARATUS
1 2
0 1 0 0 0 3 1
02 2 0 0 0 0
03 0 0 0 0 0
04 1 1 0 1 1
05 0 0 0 0 0
06 0 0 0 1 3
07 0 0 0 1 1
08 0 0 0 0 0
09 0 0 0 3 1
1 0 1 0 0 0 6
1 I 0 0 0 1 2
1 2
runway
2 0 1
GROUP-HETEROGENEOUS APPARATUS
0 0
0 1 1 0 0 2 0
02 0 0 0 5 6
03 0 1 0 0 0
04 1 6 0 1 6
05 1 0 0 5 0
06 1 0 1 0 6
07 6 3 0 1 0
08 1 3 6 6 6
09 0 3 0 6 3
1 0 1 1 1 1 0
1 1 1 3 5 1 6
12 6 6 6
quadrant group-homogeneous apparatus
0 1
0 1 0 0 0 6 0
02 0 0 0 1 1
03 1 0 0 6 1
04 0 0 0 2 0
05 1 0 0 6 1
06 1 0 0 1 0
07 0 1 0 6 6
08 0 0 0 2 0
09 1 0 0 1 1
1 0 0 1 0 1 2
1 1 1 1 1 1
6
1 2 1 0 1 1 1
3
1
1
1
0
0
0
1
0
1
0
0
0
1
6
0
0
0
6
0
0
0
0
0
0
2
0
3
0
0
0
0
1
0
6
0
1
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TABLE 9 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
0
1
0
2
2
1
0
1
1
0
0
0
0
1
0
1
1
1
0
1
1
2
0
1
0
1
0
3
0
1
0
1
1
2
1
1
OPEN GROUP-HOMOGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
1 2
1
2
0
1
1
0
1
0
1
1
1
1
1
1
0
0
1
1
I
0
1
0
0
1
1
1
0
0
0
0
0
0
0
1
0
0
OPEN GROUP-HETEROGENEOUS APPARATUS
0 1
02
03
04
05
06
07
08
09
1 0
1 1
I 2
0
0
5
1
1
3
0
1
0
1
1
6
1
0
5
1
6
1
0
1
0
1
1
0
1
0
4
6
6
1
0
0
0
1
0
0
0
1
1
2
6
1
1
0
0
0
6
0
1
1
3
0
1
5
1
6
1
5
2
1
1
1
1
6
1
1
6
0
5
1
1
0
1
6
0
1
0
0
O'O'
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APPENDIX TABLE 10
QUADRANT IN WHICH THE MOST
TIME WAS SPENT
SUBJECT
NO.
REINFORCED TRIALS
4
SHOCK
2 3 1
40
SHOCK
2 3
RUNWAY GROUP-HOMOGENEOUS APPARATUS
0 I
02
03
04
05
06
07
08
09
1 0
1 1
1 2
4
4
4
4
4
4
4
4
4
1
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1
4
4
4
4
4
4
4
4
1
4
1
4
4
4
4
4
4
4
I
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
RUNWAY GROUP-HETEROGENEOUS APPARATUS
0 1 4 4 4 4
02 2 2 4 4
03 3 I 4 4
04 2 3 4 3
05 2 4 3 4
06 4 2 2 3
07 4 4 4 4
08 2 2 3 2
09 4 1 3 4
1 0 4 3 2 2
1 I 4 I 3 4
1 2
QUADRANT
2 1
GROUP-HOMOGENEOUS
I
APPARATUS
4
0 1 4 4 4 4
02 4 4 4 4
03 4 4 4 1
04 4 4 4 4
05 4 4 4 4
06 4 4 4 4
07 4 4 4 4
08 4 4 4 4
09 4 4 4 4
1 0 4 4 4 4
I I 4 4 4 4
I 2 4 4 4 4
3
1
3
1
4
1
3
4
4
2
I
4
4
1
3
4
4
1
4
2
2
4
4
4
4
I
4
4
4
4
4
4
4
4
1
4
3
4
4
4
4
4
4
4
4
4
4
4
oj
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TABLE 10 (CONTINUED)
QUADRANT GROUP-HETEROGENEOUS APPARATUS
0 1 4 4 4 4
02 4 3 4 4
03 4 4 4 2
04 4 4 1 1
05 4 4 4 3
06 4 4 2 2
07 4 4 4 4
08 1 4 1 4
09 2 2 2 4
1 0 4 3 2 4
1 1 4 4 4 1
1 2
OPEN GROUP
3 2
-HOMOGENEOUS APPARATUS
2 3
0 1 4 4 4 4
02 4 4 2 4
03 4 4 4 4
04 4 4 4 4
05 4 1 4 1
06 4 4 4 1
07 1 4 4 4
08 4 4 4 1
09 4 4 4 1
1 0 4 2 2 4
1 1 4 4 4 3
I 2
OPEN GROUP
1
-HETEROGENEOUS
3
APPARATUS
3 4
0 1 4 4 4 2
02 3 4 4 2
03 4 4 4 1
04 3 3 3 1
05 2 2 4 4
06 4 4 3 2
07 4 4 3 4
08 4 2 2 2
09 4 4 4 2
1 0 1 2 4 4
1 1 3 4 4 4
1 2 4 4 4 2
4
4
4
4
4
4
4
4
4
4
4
4
4
3
4
3
4
4
3
3
4
4
4
4
4
4
4
4
4
4
1
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1
4
2
1
4
3
4
4
4
4
1
4
4
4
2
1
4
4
3
2
4
1
4
4
r\)
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APPENDIX D
APPENDIX TABLE 1
1
MEANS and standard DEVIATIONS OF EXTENT
OF DEVIATION DURING CONFLICT
SHOCK NUMBER
2
CONFINEMENT REINFORCED
X CUES TRIALS M SD M SD M
RUNWAY
HOMOGENEOUS
4 5.66 6.56 3.83 7.18 1 .00
40 29.08 24.93 32.33 25.86 26.83
HETEROGENEOUS
4 16.50 19.48 6.4 1 10.04 2.66
40 19.16 13.16 22.58 23.77 13.66
QUADRANT
HOMOGENEOUS
4 7.58 7.91 3.33 3.25 2.33
40 15.16 12.84 12.58 16.59 13.41
HETEROGENEOUS
4 21.4 1 16.23 26.83 35.07 6.16
40 13.33 20.14 9.33 18.41 21.41
OPEN
HOMOGENEOUS
4 20.08 18.46 10.16 11.05 2.75
40 38.83 36.57 23.83 20.65 19.00
4
40
44.58 42.34
34.33 27.62
16.41 22.13 15.16
28.08 25.41 33.25
SO
2.86
43.95
4.96
15.66
4.22
26.18
12.74
27.10
4.35
20.81
18.58
23.30
HETEROGENEOUS
appendix table la
MEANS AND STANDARD DEVIATIONS
OF NUMBER OF QUADRANTS
ENTERED DURING CONFLICT
1
CONFINEMENT REINFORCED
X CUES TRIALS M
RUNWAY
HOMOGENEOUS
4 1 .66
40 3.08
HETEROGENEOUS
4 2.25
40 3.33
quadrant
HOMOGENEOUS
4 2.08
40 2.66
HETEROGENEOUS
4 3.00
40 2.83
OPEN
HOMOGENEOUS
4 2.75
40 3.16
4 2.83
40 3.50
SHOCK NUMBER
2 3
SD M SD M SD
.98
. 90
1 .50
3.41
.67
.79
1 . 08
2.41
.28
1.16
1 .28
. 77
2.08
3.16
1.16
.83
1 .50
2.41
.90
1 .24
1.16
1 .23
1 .66
2.50
. 77
1.16
1 .33
2.50
.65
1.31
.85
1 . 33
2.75
2.00
1 .05
1 .04
1 .33
2.66
.49
1 .23
.96
1 .02
2.4 1
2.91
1.16
1 .24
1 .58
2.83
.99
1 .33
.93
.67
2.33
2.83
.98
1 . 33
2.25
2.91
1 .05
1 .08
HETEROGENEOUS
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APPENDIX TABLE 13
MEANS AND STANDARD DEVIATIONS OF THE
CIRCLE NUMBER IN WHICH THE MOST
TIME WAS SPENT IN QUADRANT
1 DURING CONFLICT
1
CONFINEMENT REINFORCED
X CUES TRIALS M
RUNWAY
HOMOGENEOUS
4 1 .00
40 1.41
HETEROGENEOUS
4 a. 75
40 1.83
QUADRANT
HOMOGENEOUS
4 1 .00
40 1.00
HETEROGENEOUS
4 1.25
40 1 .33
OPEN
HOMOGENEOUS
4 1.08
40 2.00
4 1.50
40 1 .00
SHOCK NUMBER
2 3
SD M SD M SD
0.00
1 .44
1.4 1
1.4 1
1 .44
1 .44
1 .00
1.4 1
0.00
1 .44
2.41
1 .94
2.25
2.33
2.26
2.22
2.25
3.91
2.26
2.42
0.00
0.00
1 .08
1 .00
.28
0.00
1 . 00
1 .08
0.00
.28
.62
1.15
1 .58
1 .50
1 .44
1 .44
1 .50
1 .33
1 .44
1.15
.28
1 .95
1 .00
2.33
0.00
2.22
1 .00
2.66
0.00
2.46
1.16
0.00
1 .83
3.4 1
1 .94
2.39
3.08
2.16
2.57
2.12
HETEROGENEOUS
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APPENDIX TABLE 14
MEANS AND STANDARD DEVIATIONS OF THE
CIRCLE NUMBER IN WHICH THE MOST
TIME WAS SPENT IN QUADRANT
a DURING CONFLICT
1
CONFINEMENT REINFORCED
X CUES TRIALS M
RUNWAY
HOMOGENEOUS
4 .25
40 1.83
HETEROGENEOUS
4 . 83
40 1.66
QUADRANT
HOMOGENEOUS
4 .4 1
40 1.16
HETEROGENEOUS
4 .75
40 .75
OPEN
HOMOGENEOUS
4 .41
40 1.50
HETEROGENEOUS
4 1.58
40 1.16
SHOCK NUMBER
2 3
SD M SD M SD
.45 • CD 1 .44 0.00 0.00
2.16 1 .33 1 .23 1 .58 2.23
1 .69 . 33 .65 .08 .28
1.61 1 .75 1 .48 1 .83 ro • o CD
.51 .50 .52 .08 .28
1 .33 1 .00 .95 .66 .98
.62 1.91 2.15 . 1 6 .38
. 75 . 33 .49 1.4 1 1 .72
.51 .66 .65 . 1 6 .38
1 . 50 2.00 2.13 1.16 1 .58
2.31 1 .33 2.14 1 .33 1 .82
.71 1 .66 2.22 1 .25 1 .48
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APPENDIX TABLE 15
MEANS AND STANDARD DEVIATIONS OF THE
CIRCLE NUMBER IN WHICH THE MOST
TIME WAS SPENT IN QUADRANT
3 DURING CONFLICT
1
CONFINEMENT REINFORCED
X CUES TRIALS M
RUNWAY
HOMOGENEOUS
4 .08
40 1.41
HETEROGENEOUS
4 .41
40 1.58
OUADRANT
HOMOGENEOUS
4 . 33
40 . 75
HETEROGENEOUS
4 1.33
40 1.33
OPEN
HOMOGENEOUS
4 .83
40 2.41
4 .83
40 2.25
SHOCK NUMBER
2 3
SD M SD M SD
.28
2.19
.08
1 .08
.28
1.31
0.00
1 .25
0.00
2.26
.66
2.23
. 33
2.25
.65
2.63
.08
1 .66
.28
2.64
.49
1 .42
0.00
. 66
0.00
1 .43
. 08
.50
0.28
.67
2 . 22
2.26
1 .00
.33
1 .90
.65
.08
.75
.28
.86
.93
2.60
.33
1 .58
.49
2.15
.25
2 . 33
.62
2.67
1 .74
2.41
.75
.58
1 .60
. 66
.66
2.08
1 .77
2.60
HETEROGENEOUS
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APPENDIX TABLE 16
MEANS AND STANDARD DEVIATIONS OF THE
CIRCLE NUMBER IN WHICH THE MOST
TIME WAS SPENT IN QUADRANT
4 DURING CONFLICT
SHOCK NUMBER
1 2 3
CONFINEMENT REINFORCED
X CUES TR I ALS M SD M SD M SD
RUNWAY
HOMOGENEOUS
4 .50 .79 .08 .28 .08 .28
40 1 .58 2.10 2.16 2.20 1 .58 2.50
HETEROGENEOUS
4 .83 1.11 1 .25 1 .76 .4 1 .51
40 2.33 2.42 2.83 2.91 1 .08 2.31
QUADRANT
HOMOGENEOUS
4 .50 .52 .25 .45 . 1 6 .38
40 .66 . 77 .75 .62 .91 .90
HETEROGENEOUS
4 2.83 2 . 36 I .58 2.15 1 .08 1 .83
40 1 . 50 2.19 . 16 .38 .41 .51
OPEN
HOMOGENEOUS
4 .83 .57 .58 .51 . 25 .45
40 1 .58 2.02 1.4 1 1 .97 1.58 2.35
HETEROGENEOUS
4 2 . 25 2 . 00 2.50 2.46 1 .58 2.27
40 2.00 2.25 2.50 2.64 2.00 2.48
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APPENDIX TABLE 17
MEANS AND STANDARD DEVIATIONS OF
CONFINEMENT
X CUES
RE I NFORCFD
TR I ALS
RUNWAY
HOMOGENEOUS
HETEROGENEOUS
QUADRANT
HOMOGENEOUS
HETEROGENEOUS
OPEN
4
40
4
40
4
40
4
40
IN WHICH THE MOST T I ME
DURING CONFLICT
SHOCK NUMBER
1 2 3
M SD M SD M SD
3.75 . 86 4.00 0.00 3.75 .86
3.08 .99 2.33 1 .23 3.08 .99
3.50 1.16 3.75 .86 3.83 .57
3.50 . 79 2.58 1.31 3.08 1 .24
4.00 0.00 4.00 0.00 4.00 0.00
3.50 1 . 00 3.50 .79 2.83 1 .26
3.75 .86 3.50 1.16 3.91 .28
3.00 1 .20 4.00 0.00 3.66 .49
HOMOGENEOUS
4 3.50 1.16 3.50 1 .00 3.58 .79
40 3.33 .98 3.4 1 .90 3.58 .66
4 2.91 1 .44 3.75 .86 3.75 .86
40 2.50 1.16 3.25 1.21 2.91 1 .24
HETEROGENEOUS
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APPENDIX E
table 18
ANALYSIS OF VARIANCE ON DEVIATIONS
DURING CONFLICT TRIALS
SOURCE DF MS F
reinforcement (R) 1 2324.08 3.54
CONFINEMENT (CO) z 4993.34 7.62****
CUES (CU) 1 I 2459.25 19.01****
R X CO 2 1601 . 18 2.44
R X CU 1 4433.93 6.76**
CO X CU 2 2035.40 3.10*
R X CO X CU 2 87.91 . 1 3
ERROR (B) I 32 655.24
SHOCKS (S) 2 3005.39 8.42****
R X S 2 22.30 .06
CO X S 4 905.52 2.53*
CU X S 2 1010.86 2.83
R X CO X S 4 182.16 .51
R X CU X S 2 805.64 2.25
CO X CU X s 4 377.08 1 .05
R X CO X CU X s 4 416.80 1.16
ERROR (W) 264 356.90
**** = p-<;f. 00 1 *** = P-<^.005 ** = p-<C!.oi * = P-*sC. 05
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TABLE 19
analysis of variance on number of quadrants
ENTERED DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT (R) 1 6.50 3.74
CONFINEMENT (CO) 2 7.47 4.30*
CUES (CU) 1 72.52 4 1 .76****
R X CO 2 . 1 8 . 1 0
R X CU 1 5.55 3.20
CO X CU 2 6.27 3.61*
R X CO X CU 2 .87 .50
ERROR (B) I 32 1 . 73
SHOCKS (S) 2 17.47 23.75****
R X S 2 .64 .87
CO X S 4 .91 1 .24
CU X S 2 2.29 3.12*
R X CO X S 4 .42 .57
R X CU X S 2 .83 1.13
CO X CU X S 4 2.02 2.75*
R X CO X CU X S 4 1.11 1.51
ERROR (W) 264 .73
**** = P ^ .001 *** = p ^ , 005 ** = P ^ . 0 1 * = P .05
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TABLE 20
ANALYSIS OF VARIANCE ON THE CIRCLE IN
WHICH THE MOST TIME WAS SPENT IN
QUADRANT 1 DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT (R) I 55.61 1 3.27****
CONFINEMENT (CO) 2 23.38 5.58***
CUES (CU) 1 10.39 2.47
R X CO 2 8.55 2.04
R X CU I 5. 1 1 1 .22
CO X CU 2 4.54 1 .08
R X CO X CU 2 4.48 1 .07
ERROR (B) 1 32 4.19
SHOCKS (S) 2 1 ,SZ 5. 12**
R X S 2 3.93 2.68
CO X S 4 2.43 1 .65
CU X S 2 2.59 1 .77
R X CO X S 4 2.53 1 .72
R X CU X S 2 2.30 1 .57
CO X CU X S 4 4.24 2.89
R X CO X CU X S 4 4.44 3.02
ERROR (W) 264 1 .46
*•!(** = p .00 1 *** = p .005 ** = P .0 1 * = P ^ .05
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TABLE 21
analysis of variance on the circle in
WHICH THE MOST TIME WAS SPENT IN
QUADRANT 2 DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT (R) 1 7.78 2.94
CONFINEMENT (CO) 2 6.50 2.46
CUES (CU) 1 53.48 20.23**
R X CO 2 .57 .21
R X CU 1 10.70 4.04*
CO X CU 2 1 1 .00 4.16*
R X CO X CU 2 3.41 1 .29
error (B) 1 32 2.64
SHOCKS (S) 2 3.54 2.19
R X S 2 .48 .30
CO X S 4 .57 .35
CU X S 2 2.89 1 .79
R X CO X S 4 .48 .29
R X CU X s 2 2.09 1 .30
CO X CU X s 4 2.78 1 .72
R X CO X CU X s 4 2.66 1 .65
ERROR (W) 264 1 .61
*»** = p ^ ,00
1
*** = p •kC « 005 )(*= p . 0 1 * = P
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TABLE 22
ANALYSIS OF VARIANCE ON THE CIRCLE IN
WHICH THE MOST TIME WAS SPENT IN
QUADRANT 3 DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT <R) 1 6.25 1 .83
CONFINEMENT (CO) 2 15.22 4 . 46*
CUES (CU) 1 100.14 29. 35*^
R X CO 2 3.08 .90
R X CU I 2.37 .69
CO X CU 2 13.83 4.05*
R X CO X CU 2 3.05 .89
ERROR (B) 1 32 3.4 1
SHOCKS (S) 2 6.04 2.75
R X S 2 .25 . 1 1
CO X S 4 3.12 1 .42
CU X S 2 2.93 1 .33
R X CO X S 4 1 .20 .54
R X CU X S 2 .78 .35
CO X CU X S 4 1 .49 .68
R X CO X CU X S 4 1 .59 .72
ERROR (W) 264 2.19
**** = P ^ ,00
1
*** = P<C«005 ** = p CT .0
1
* = p <cr' .05
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TABLE 23
ANALYSIS OF VARIANCE ON THE CIRCLE IN
WHICH THE MOST TIME WAS SPENT IN
QUADRANT 4 DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT (R) 1 62.25 15.03****
CONFINEMENT (CO) 2 17.03 4.11*
CUES (CU) 1 30.08 7.26**
R X CO 2 3.71 .89
R X CU 1 24.08 5.81*
CO X CU 2 27.13 6.55***
R X CO X CU 2 3.84 .92
ERROR (B) 1 32 4.13
SHOCKS (S) 2 10.83 4.31 *
R X S 2 4.96 1.97
CO X S 4 3.53 1 .40
CU X S 2 1 .21 .48
R X CO X S 4 3.16 1 .25
R X CU X S 2 .42 . 1 6
CO X CU X S 4 1 .57 .62
R X CO X CU X S 4 .53 .21
ERROR (W) 264 2.50
**** = P . 00 1 if** = PC^.OOS ** = P 0 1 * = P<d.05
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TABLE 24
ANALYSIS OF VARIANCE ON THE QUADRANT
IN WHICH THE MOST TIME
WAS SPENT DURING CONFLICT TRIALS
SOURCE DF MS F
REINFORCEMENT (R) 1 .83 .76
CONFINEMENT (CO) 2 4.19 3.83*
CUES (CU) 1 30.16 27.94*-
R X CO 2 1 .29 1.18
R X CU 1 .52 .47
CO X CU 2 2.33 2.13
R X CO X CU 2 2.84 2.59
ERROR (B) 1 32 1 .09 •
SHOCKS (S) 2 .75 .97
R X S 2 1 .64 2.12
CO X S 4 1.81 2.35
CU X S 2 .37 .48
R X CO X S 4 . 89 1.15
R X CU X S 2 .34 .44
CO X CU X s 4 2.55 3.31 *
R X CO X CU X S 4 .93 1 .20
ERROR (W) 264 .77
**** = p-<;^.ooi *** = p<lI[.oo5 •*** = P<i[»01 * = P<C*05
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